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(54) Exhaust gas purification filter 

(57) An exhaust gas purification filter capable of 
suppressing the generation of an excessive pressure 
loss due to the particulates deposited is disclosed. At 
least a part of a multiplicity of cells (10) surrounded by 
partitioning walls (11) of the honeycombed exhaust gas 
purification filter (1) have plugs (2, 3) on one of the two 
end portions thereof. At least a part of the cells to be 



arranged on the downstream side in the fluid path are 
partial plugs (3) having openings (30) allowing the fluid 
to flow therethrough. The pressure loss caused when 
the fluid entering the cells (1 0) passes through the par- 
titioning walls (11) is smaller than the pressure loss 
caused when the exhaust gas passes through the partial 
plugs (3). 
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Description 



SUMMARY OF THE INVENTION 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an exhaust 
gas purification filter. 

2. Description of the Related Art 

[0002] As a means for purifying the carbon particu- 
lates, or the like, emitted from an internal combustion 
engine for an automobile, etc., a method has been em- 
ployed in which the particulates are trapped temporarily 
by a filter and subsequently burned off by heating or us- 
ing a catalyst. 

[0003] The filter coated with a catalyst is so configured 
lhat a honeycombed structure having a multiplicity of 
cells makes up an exhaust gas purification filter of which 
the partitioning walls are coated with the catalyst. The 
conventional exhaust gas purification filter, as shown in 
Figs. 1 0 and 11, uses a honeycombed structure having 
cells 90 having alternate ends thereof closed by plugs 
95. Specifically, as shown in Fig. 11 , the cell end portions 
in the upstream end surface 91 are alternately closed 
by the plugs 95 in a checkerwork form, for example. On 
the downstream end surface 92, on the other hand, the 
end portions of the cells 90 having the upstream end 
portions thereof not closed by the plugs 95 are closed 
with the plugs 95, while the end portions of the cells 90 
having the upstream end portions thereof closed with 
the plugs 95 are left open. Underthis condition, the cat- 
alyst is carried on the partitioning walls 98. 
[0004] The use of this exhaust gas purification filter 9 
described above makes it possible to trap the particu- 
lates on the partitioning walls when the exhaust gas of 
the internal combustion engine is passed therethrough, 
which particulates are burnt off, by a catalyst, with the 
heat of a high-temperature exhaust gas. 
[0005] The conventional exhaust gas purification filter 
9 described above, however, poses the problems de- 
scribed below. 

[0006] The particulates 88 flowing in the exhaust gas 
8 and trapped on the exhaust gas purification filter 9 are 
not always burnt off at an appropriate time but may be 
steadily deposited on the partitioning walls 98, as shown 
in Fig. 12. As long as an exhaust gas 8 low in tempera- 
ture is being emitted from the internal combustion en- 
gine, for example, the burning is not started even by the 
catalytic action but the particulates 88 only continue to 
be deposited. In such a case, the pressure loss caused 
when the exhaust gas 8 passes through a filter, i.e. an 
exhaust gas purification filter 9 is increased while, at the 
same time, posing the problem that the filter is eventu- 
ally heated abnormally and cracked or melted by the 
combustion heat. 



[0007] The present invention has been developed in 
view of the problem points of the prior art described 

5 above ; and the object thereof is to provide an exhaust 
gas purification filter capable of suppressing the gener- 
ation of excessive pressure loss and preventing the 
melting due to the deposited particulates. 
[0008] According to a first aspect of the invention, 

10 there is provided an exhaust gas purification filter, for 
trapping the particulates in the exhaust gas, wherein the 
pressure loss caused when the exhaust gas passes 
through the exhaust gas purification filter increases until 
the amount of the particulates deposited in the exhaust 

15 gas purification filter reaches a predetermined value, 
while the pressure loss is not substantially increased af- 
ter the amount of the particulates deposited exceeds a 
predetermined value. 

[0009] In the exhaust gas purification filter according 
20 to this invention, as described above, even in the case 
where the amount of the particulates deposited increas- 
es to such an extent that the pressure loss due to the 
exhaust gas passing through the filter is increased, the 
pressure loss is not substantially increased after the 
25 amount of the particulates deposited reaches a prede- 
termined value. As a result, an excessive pressure loss 
can be prevented even in the case where the process 
for burning off the particulates deposited is carried out 
belatedly and the amount of the particulates deposited 
30 exceeds the predetermined value described above. In 
this way, the adverse effect that the increased pressure 
loss otherwise might have on the internal combustion 
engine, etc. can be suppressed. 

[0010] The exhaust gas purification filter according to 

35 this invention may be formed of a honeycombed struc- 
ture of a metal instead of ceramic. 
[001 1] According to a second aspect of the invention, 
there is provided an exhaust gas purification filter 
wherein the predetermined amount of the particulates 

40 deposited is preferably smaller than the amount which 
makes the partitioning wall melt due to the heat gener- 
ated when burning the deposited particulates. Then, in 
the case where particulates exceeding a predetermined 
value are deposited, the trouble of the exhaust gas pu- 

45 rification filter being melted can be reduced. 

[0012] According to a third aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, having a multiplicity of cells 
surrounded by partitioning walls, 

50 wherein at least some of the cells each have a plug 

at one of the end portions thereof, 

wherein at least some of the plugs to be arranged 
on the downstream side in the fluid path are partial plugs 
having an opening allowing the fluid to pass there- 

55 through, and 

wherein the pressure loss caused when the fluid 
entering the cells passes through the partitioning walls 
is smaller than the pressure loss caused when the fluid 
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passes through the partial plugs. 
[0013] Now, the operation of this invention will be ex- 
plained. 

[001 4] The exhaust gas purification filter according to 
this invention comprises partial plugs each having an 5 
opening on the downstream side of the cells. These par- 
tial plugs are related to the pressure loss as described 
above. In other words, the partial plugs are configured 
to have a larger passage resistance than the partitioning 
walls against the fluid. 10 
[001 5] For this reason, the exhaust gas constituting a 
fluid entering the cells, is not substantially passed 
through the openings, if any, of the partial plugs but is 
passed through the partitioning walls and discharged 
from the adjacent cells having no plugs. '5 
[0016] As a result, the particulates in the exhaust gas 
are trapped by the partitioning walls and appropriately 
burnt off by the heat of the heater or by the action of the 
catalyst carried on the parlilioning walls of the exhausl 
gas purification filter. 20 
[0017] In the case where the particulates are not read- 
ily burnt by the heat of the heater or by the catalytic ac- 
tion, on the other hand, the particulates come to be de- 
posited steadily on the partitioning walls. In such a case, 
the pressure loss caused when the fluid passes through 25 
the partitioning walls increases to a level larger than the 
pressure loss caused in the partial plugs. 
[0018] Under this abnormal condition, with the partic- 
ulates deposited excessively, the fluid that has entered 
the cells can be discharged from the openings of the 30 
partial plugs, and thus the excessive pressure increase 
under the abnormal condition can be avoided. After the 
particulates are burnt off by the catalytic action subse- 
quently, therefore, the filter is regenerated into the initial 
state so that the fluid again begins to flow through the 35 
partitioning walls to restart the trapping of the particu- 
lates. 

[0019] With the exhaust gas purification filter accord- 
ing to this aspect of the invention, therefore, an exces- 
sive pressure loss caused by the deposited particulates *o 
can be suppressed wh ile at the same time making it pos- 
sible to prevent cracking and fusion loss. 
[0020] According to a fourth aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein each of the end sur- *5 
faces of the exhaust gas purification filter preferably in- 
cludes the cells ends having a plug and the cell ends 
having no plug alternately arranged. This arrangement 
can readily establish a route along which the exhaust 
gas passes through the partitioning walls. 50 
[0021] According to a fifth aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein all the plugs located 
on the upstream side of the honeycombed structure are 
preferably complete plugs capable of blocking the pas- 55 
sage of the fluid entirely. In the case where the partial 
plugs are formed on the upstream side surface of the 
honeycombed structure, the fluid enters directly from 
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the openings of the partial plugs, and the efficiency of 
trapping the particulates may be deteriorated. By mak- 
ing all the upstream plugs complete, the reduction in the 
trapping efficiency can be suppressed. 
[0022] According to a sixth aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein the opening rate of the 
partial plugs in terms of ((A - B)/A) x 1 00 is preferably in 
the range of 5 to 80 %, where B is the area of the opening 
of each partial plug and A is the area of the cell opening. 
In the case where the plug opening rate is less than 5 
%, the pressure loss caused when the fluid passes 
through the partial plugs is not increased greatly, while 
the amount of the fluid directly passing through the filter 
is increased, thereby probably reducing the efficiency of 
trapping the particulates. In the case where the plug 
opening rate is more than 80 %, on the other hand, the 
modification of the complete plugs into the partial plugs 
may nol exhibit a sufficient effect. 

[0023] According to a seventh aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein the plugs located at 
the central portion of the downstream end surface of the 
exhaust gas purification filter arc partial plugs, and the 
plugs located around the partial plugs are complete 
plugs for completely blocking the passage of the fluid. 
The flow velocity of the exhaust gas constituting thef luid 
is higher at the portion nearer to the central portion, so 
that the pressure increase at the central portion is larger 
than at the portions surrounding the central portion. As 
a result, the above-mentioned effects of the partial plugs 
can be sufficiently exhibited even in the case where only 
the central portion of the exhaust gas purification filter 
has the function of avoiding the excessive pressure in- 
crease. 

[0024] According to an eighth aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein all the plugs located 
on the downstream end surface of the exhaust gas filter 
are the partial plugs. In this case, the excessive pres- 
sure increase can be sufficiently avoided regardless of 
the fluid flow rate distribution. 

[0025] According to a ninth aspect of the invention, 
there is provided ah exhaust gas purification filter of a 
honeycombed structure, wherein the partial plugs pref- 
erably represent at least 30 % of all the plugs located 
on the downstream end surface of the exhaust gas pu- 
rification filter. In the case where the partial plugs rep- 
resent less than 30 %, the effect of preventing the ex- 
cessive pressure increase described above may be re- 
duced. 

[0026] According to a tenth aspect of the invention, 
there is provided an exhaust gas purification filter of a 
honeycombed structure, wherein that area of the down- 
stream end surface of the exhaust gas purification filter 
which is located within the curved line connecting the 
middle points of the lines connecting the center and the 
outer periphery of the downstream end surface is de- 
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fined as a central area, and the area located outside the 
particular curved line is defined as a outer peripheral 
area. Then ; the partial plugs preferably represent a high- 
er percentage of all the plugs in the central area than in 
the outer peripheral area. As a result, the effect of avoid- 
ing the excessive pressure increase can be exhibited 
more in the central area than in the outer peripheral ar- 
ea. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

Fig. 1 is a diagram for explaining the downstream 
end surface of an exhaust gas purification filter ac- 
cording to a first embodiment of the invention. 
Fig. 2 is a longitudinal sectional view of an exhaust 
gas purification filter according to the first embodi- 
ment of the invenlion. 

Fig. 3 is a diagram for explaining the exhaust gas 
flow with the particulates deposited on the partition- 
ing walls according to the first embodiment of the 
invention. 

Figs. 4(a) to 4(d) arc diagrams for explaining the 
steps of arranging the plugs according to the first 
embodiment of the invention. 

Figs. 5(a) to 5(f) are diagrams for explaining the 
shapes of the opening of the partial plug according 
to modifications of a second embodiment. 
Fig. 6 is a diagram for explaining the steps of ar- 
ranging the partial plug according to a third embod- 
iment of the invention. 

Fig. 7 is a diagram for explaining an example in 
which an end surface of the exhaust gas purification 
filter is divided into an area of partial plugs and an 
area of fully closed plugs. 

Fig. 8 is a diagram for explaining the relation be- 
tween the deposited amount of particulates and the 
pressure loss according to a fifth embodiment of the 
invention. 

Figs. 9(a) to 9(f) are diagrams for explaining a plug 
layout pattern according to modifications of an 
eighth embodiment of the invention. 
Fig. 10 is a diagram for explaining the downstream 
end surface of a conventional exhaust gas purifica- 
tion filter. 

Fig. 11 is a longitudinal sectional view of a conven- 
tional exhaust gas purification filter. 
Fig. 12 is a diagram for explaining the problem 
points posed by the particulates deposited on the 
partitioning walls according to the prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(First embodiment) 

[0028] An exhaust gas purification filter according to 
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a first embodiment of the invention will be explained with 
reference to Figs. 1, 2 } 3 and Figs. 4(a) to 4(d). 
[0029] The exhaust gas purification filter 1 according 
to this embodiment has a honeycombed structure with 
5 a multiplicity of cells 1 0 each surrounded by partitioning 
walls 11 . 

[0030] Plugs 2, 3 are formed on one of the end por- 
tions of each cell 10. On each of the end surfaces 18 : 
19 of the exhaust gas purification filter 1, the cell end 
to portions having the plugs 2 : 3 and having no plugs are 
alternately arranged. 

[0031] Also, at least some of the plugs to be arranged 
downstream in the fluid path are partial plugs 3 each 
having an opening 30 through which the fluid can flow. 
[0032] Further the honeycombed structure is so con- 
figured that the pressure loss caused when the fluid that 
has entered the cells 1 0 passes through the partitioning 
walls 1 1 is smaller than the pressure loss caused by the 
fluid passing through Ihe partial plugs. 

20 [0033] This will be explained in detail below. 

[0034] The exhaust gas purification filter 1 according 
to this embodiment, as shown in Figs. 1 and 2, includes 
a cylindrical honeycombed structure comprised of cells 
1 0 each having an internal space with a rectangular scc- 

25 tion. The dimensions of the whole honeycombed struc- 
ture include a diameter of 140 mmcj> and a length of 1 30 
mm. The cell size is 12 mil (300 meshes). 
[0035] As shown in Figs. 1 and 2 ? the cell end portion 
located on the downstream end surface 1 9 of the ex- 

30 haust gas purification filter has cells with plugs 2, 3 and 
cells with no plug arranged in a checkerwork form. 
[0036] According to this embodiment most of the 
plugs located on the downstream end surface 19 are 
partial plugs 3 each having an opening 30, and the 

35 plugs, though small in percentage, arranged on the out- 
er peripheral end portion are full-fledged plugs 2 having 
no opening. 

[0037] Each of the partial plugs 3, as shown in Fig. 1 , 
has the substantially circular opening 30 almost at the 

40 central portion thereof. 

[0038] The partial plugs 3 have a plug opening rate of 
5 to 80 % in terms of ((A - B)/A) x 100, where A is the 
opening area of the cell 1 0 and B is the area of the open- 
ing 30. Most of the partial plugs have a plug opening 

^5 rate of about 70 %. 

[0039] As shown in Fig. 2, those end portions of the 
cells 10 of which the other end portions have no plugs 
2, 3 on the downstream end surface 1 9 thereof , i.e. the 
cell end portions located on the upstream end surface 

50 1 8 of the exhaust gas purification filter 1 are formed with 
complete plugs 2. Thus, the plugs 2 are arranged in a 
checkerwork form also on the upstream end surface 18. 
[0040] Also, the partitioning walls 11 are formed with 
a multiplicity of pores to allow the exhaust gas to pass 

55 therethrough. 

[0041] According to this embodiment, the pressure 
loss caused by the exhaust gas entering the cells 10 
and passing through the partitioning walls is smaller 
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than the pressure loss caused by the exhaust gas pass- 
ing through the openings 30 of the cells 10. 
[0042] In fabricating the exhaust gas purification filter 
1 , the first step is to weigh a ceramic material and, after 
mixing and agitating it, to extrusion mold the ceramic 5 
material into a honeycombed structure using a molding 
machine. The honeycombed mold thus produced is 
dried and sintered at about 1400 °C. As a result, an ex- 
haust gas purification filter 1 free of plugs is obtained. 
[0043] The ceramic material described above con- 10 
tains a main material composed of 1 9 % by weight of 
Si0 2 , 36 % by weight of MgOSi0 2 and 45 % by weight 
of Al 2 0 3 . The ceramic material additionally contains 
21.6 % by weight of a pore forming agent, 13.5 % by 
weight of a binder and 34 % by weight of water, respec- T5 
tively, in terms of percentage per 1 00 % of the main ma- 
terial. 

[0044] As the next step, the plugs 2, 3 are arranged 
on the plugless end portions of the cells 10 of Ihe ex- 
haust gas purification fitter 1 . 20 
[0045] In this embodiment, both the full-fledged plugs 
2 and the partial plugs 3 are formed by the dipping meth- 
od as described below. 

[0046] First, two typos of slurry are prepared for dip- 
ping. 25 
[0047] A first slurry is for dipping the upstream end 
surface 1 8 of the exhaust gas purification filter 1 , and is 
comparatively high in concentration. Specifically, the ce- 
ramic material described above makes up a main com- 
ponent of this slurry, which additionally contains 80 % 30 
water in terms of percentage per 100 % of the above- 
mentioned ceramic material. 

[0048] A second slurry contains the above-mentioned 
ceramic material as a main component which addition- 
ally contains 150 % water in terms of percentage per 35 
100 % of the above-mentioned ceramic material. 
[0049] Then, as shown in Fig. 4(a), a protective tape 
71 is applied to the outer peripheral surface of the two 
end portions of the exhaust gas purification filter 1 free 
of plugs. 40 
[0050] As shown in Fig. 4(b), a resin film 72 is at- 
tached to the upstream end surface 18 and the down- 
stream end surface 19. The resin film 72 is a vinyl tape 
0.1 mm thick. 

[0051] As the next step, as shown in Fig. 4(c), the por- 45 
tions of the resin film 72 corresponding to the positions 
where the plugs 2, 3 are to be formed are formed with 
through holes 720 by bringing a heated jig such a sol- 
dering iron into contact therewith. This process is carried 
out for both the upstream end surface 1 8 and the down- so 
stream end surface 19. 

[0052] As shown in Fig. 4(d), a vessel 76 containing 
the first slurry 75 is prepared, and the upstream end por- 
tion 18 of the exhaust gas purification filter 1 is dipped 
in it. In this way, an appropriate amount of the first slurry 55 
75 is allowed to enter by way of the through holes 720 
of the resin film 72. 

[0053] Then, a vessel containing the second slurry is 
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prepared, and in the same manner as shown in Fig. 4 
(d), the downstream end portion 19 of the exhaust gas 
purification filter is dipped in it. An appropriate amount 
of the second slurry is allowed to enter by way of the 
through holes 720 of the resin film 72. 
[0054] The exhaust gas purification filter 1 is sintered 
at about 1400 °C, thereby burning off the resin film 72 
while at the same time drying the two types of the slurry. 
[0055] The first slurry on the upstream end surface 1 8 : 
which has a low water concentration and sufficiently at- 
taches to the cell end portions, makes full-fledged plugs 
2 having no opening after baking. 
[0056] The second slurry on the downstream end sur- 
face 1 9, on the other hand, which has a high water con- 
centration and is not easily attached to the cell end por- 
tions, makes partial plugs 3 with openings 30 left after 
baking. According to this embodiment, some of the cells 
in the shape of an incomplete rectangle located on the 
outer peripheral end portion of the downsLream end sur- 
face 19 have a small opening area and have complete 
plugs 2. 

[0057] Now. the functions and effects of the exhaust 
gas purification filter 1 described above will be ex- 
plained. 

[0058] The exhaust gas purification filter 1 includes 
the partial plugs 3 having the openings 30 on the down- 
stream side thereof. The partial plugs 3 are related to 
the pressure loss as described below. Specifically, the 
partial plugs 3 are configured to have a larger resistance 
to passage of the exhaust gas 8 than the partitioning 
walls 11 . As shown in Fig. 2, therefore, the exhaust gas 
8 entering the cells 1 0 under normal conditions are not 
substantially passed through the openings 30 of the par- 
tial plugs 3 but through the partitioning walls 1 1 , and dis- 
charged after moving to the adjacent cells 1 0 having no 
plug. 

[0059] As a result, the particulates in the exhaust gas 
are trapped in the partitioning walls 1 1 and appropriately 
burnt off by the heat of a heater or by the catalytic action. 
[0060] In the case where the combustion by the heat 
of the heater or the catalytic action cannot be easily ef- 
fected as shown in Fig. 3, on the other hand, the partic- 
ulates 88 are deposited steadily on the partitioning 
walls. In such a case, the pressure loss caused when 
the exhaust gas 8 passes through the partitioning walls 
11 is increased to a level larger than the pressure loss 
caused when passing through the partial plugs 3. 
[0061] Under this abnormal condition where the par- 
ticulates are deposited to an excessive degree, as 
shown in Fig. 3, the exhaust gas 8 that has entered the 
cells 1 0 is discharged from the openings 30 of the partial 
plugs 3. As a result, an excessive pressure increase un- 
der the abnormal condition can be avoided. Subse- 
quently, when the particulates 88 are burnt off by the 
heat of a heater or by the catalytic action, the initial state 
is regenerated and the trapping by the partitioning walls 
11 is restarted. 
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(Second embodiment) 

[0062] This embodiment represent a case in which 
the shape of the openings 30 of the partial plugs 3, ac- 
cording to the first embodiment, is changed. 5 
[0063] Specifically, in addition to the partial plug 3 
having a circular opening 30 as shown in Fig. 5(a) as in 
the first embodiment, the partial plug 3 having an ellip- 
tical opening 30 shown in Fig. 5(b) : a barrel-shaped 
opening 30 shown in Fig. 5(c) or a rectangular opening w 
30 shown in Fig. 5(d) can be employed as required. 
[0064] Further, as shown in Figs. 5(e) and 5(f), the 
openings 30 may be formed not at the central portion 
but at the peripheral portions. Which of these shapes is 
to be selected is dependent mainly on the fabrication '5 
method employed. 

[0065] Regardless of which shape of the opening 30 
is employed for the partial plug 3, the functions and ef- 
fects similar to those of the first embodiment can be at- 
tained as long as a similar relation between the parti- 
tioning walls 1 1 and the pressure loss to that in the first 
embodiment is maintained. 

(Third embodiment) 

[0066] This embodiment represents another example 
of a method of arranging the partial plugs 3 of the ex- 
haust gas purification filter 1 according to the first em- 
bodiment. 

[0067] Specifically, in this embodiment, the slurry 77 30 
similar to the first slurry for the first embodiment is pre- 
pared. As shown in Fig. 6, the slurry 77 is attached little 
by little on the inner surface of thecell end portion having 
the partial plug 3 thereby to reduce the size of the open- 
ing area gradually. After baking the structure, a partial 35 
plug having an opening can be formed. 
[0068] Also in this case, the functions and effects sim- 
ilar to those of the first embodiment can be produced. 
[0069] Other methods that can be employed include 
a method in which the structure is baked after dipping it 40 
in the first slurry as in the first embodiment and then 
forming a hole with a thin bar-shaped jig before the dry- 
ing process, or a method in which a hole is drilled out 
after baking. 

[0070] Still another method consists in bonding a ce- 45 
ramie plate having openings to the portions correspond- 
ing to the openings on the cell end portion. 

(Fourth embodiment) 

so 

[0071] This embodiment, as shown in Fig. 7, repre- 
sents a case in which the partial plugs are formed only 
in the area 300 of the central portion of the downstream 
end surface 19 of the exhaust gas purification filter 1 
while the complete plugs are used for the peripheral ar- 55 
ea 200. The other points are similar to those of the first 
embodiment. 

[0072] Also in this case, the functions and effects sim- 



ilar to those of the first embodiment are achieved. 
(Fifth embodiment) 

[0073] This embodiment represents a case in which 
the exhaust gas purification filter 1 described in the first 
embodiment is used to measure the relation between 
the amount of the particulates deposited from the ex- 
haust gas and the pressure loss of the exhaust gas. 
Specifically, a fluid having similar components to the ex- 
haust gas containing the particulates is supplied through 
the exhaust gas purification filter 1 to measure the rela- 
tion between the amount of the particulates deposited 
and the pressure loss. 

[0074] The result of measurement is shown in Fig. 8. 
In Fig. 8, the abscissa represents the amount of partic- 
ulates deposited and the ordinate the pressure loss. 
[0075] As shown in Fig. 8, the exhaust gas purification 
filler 1 according to this embodiment has been found to 
have such a configuration that until the amount of par- 
ticulates deposited in the exhaust gas purification filter 
1 reaches a predetermined value S, the pressure loss 
caused by the passage of the exhaust gas increases 
with the deposited amount of the particulates, while after 
the deposited amount of particulates exceeds the pre- 
determined value S, on the other hand, the pressure 
loss substantially ceases to increase. 

(Sixth embodiment) 

[0076] This embodiment is a modification of the fifth 
embodiment and represents a case in which the cells in 
the area 300 of the central portion of the downstream 
end surface 1 9 of the exhaust gas purification filter 1 are 
plugged up, while the cells in the surrounding area 200 
are not provided with any plug and have the openings 
thereof left as they are. The other points are similar to 
those of the first embodiment. 

[0077] Also in this case, the functions and effects are 
similar to those of the first embodiment. 

(Seventh embodiment) 

[0078] This embodiment is also a modification of the 
fifth embodiment, and represents a case in which the 
cells in the area 300 of the central portion of the down- 
stream end surface 19 of the exhaust gas purification 
filter 1 are filled up with plugs, while the cells in the sur- 
rounding area 200 are filled with partial plugs. The other 
points are similar to those of the first embodiment. 
[0079] Also in this case, the functions and effects are 
similar to those of the first embodiment. 

(Eighth embodiment) 

[0080] This embodiment is a modification of the first 
embodiment and represents a case in which the ar- 
rangement of the plugs including the partial plugs which 
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may be replaced with the complete plugs is changed. 
[0081] As shown in Figs. 9(a) to 9(f), the open cells 
1 00 and the plugs 300 including the complete plugs or 
the partial plugs can be variously arranged. 
[0082] An exhaust gas purification filter capable of 5 
suppressing the generation of an excessive pressure 
loss due to the particulates deposited is disclosed. At 
least a part of a multiplicity of cells (1 0) surrounded by 
partitioning walls (11) of the honeycombed exhaust gas 
purification filter (1 ) have plugs (2, 3) on one of the two 10 
end portions thereof. At least a part of the cells to be 
arranged on the downstream side in the fluid path are 
partial plugs (3) having openings (30) allowing the fluid 
to flow therethrough. The pressure loss caused when 
the fluid entering the cells (1 0) passes through the par- *s 
titioning walls (11) is smaller than the pressure loss 
caused when the exhaust gas passes through the partial 
plugs (3). 



Claims 

1. An exhaust gas purification filter for trapping the 
particulates contained in the exhaust gas, 

wherein, before the amount of the particulates 25 
deposited in said exhaust gas purification filter 
reaches a predetermined value, the pressure loss 
caused by the passage of the exhaust gas is in- 
creased with the increase in the deposited amount 
of particulates, and after the deposited amount of 30 
the particulates exceeds the predetermined value, 
the pressure loss is not substantially increased. 

2. An exhaust gas purification filter according to claim 

1, 35 

wherein said predetermined amount of the 
particulates deposited is smaller than the amount 
which makes the partitioning walls melt due to the 
heat generated when burning the deposited partic- 
ulates. 40 

3. An exhaust gas purification filter of a honeycombed 
structure having a multiplicity of cells surrounded by 
partitioning walls, 

. wherein at least some of the cells each have 45 
a plug at one of the end portions thereof. 

wherein at least some of the plugs to be ar- 
ranged on the downstream side of the honey- 
combed structure in the fluid path are partial plugs 
each have an opening allowing the fluid to pass so 
therethrough, and 

wherein the pressure loss caused when the 
fluid entering the cells passes through the partition- 
ing walls is smaller than the pressure loss caused 
when the fluid passes through the partial plugs. 55 

4. An exhaust gas purification filter according to claim 
3, 
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wherein each of the end surfaces of the ex- 
haust gas purification filter includes an alternate ar- 
rangement of the cell end portions each having a 
plug and the cell end portions each having no plug. 

5. An exhaust gas purification filter according to claim 

3, 

wherein all the plugs located on the upstream 
side of the honeycombed structure are full-fledged 
plugs capable of blocking the passage of the fluid 
entirely. 

6. An exhaust gas purification filter according to claim 

3, 

wherein the filling rate of said partial plugs is 
in the range of 5 to 80 % in terms of ((A - B)/A) x 
1 00, where B is the area of the opening of each par- 
tial plug and B is the area of the cell opening. 

7. An exhaust gas purification filter according to claim 

3, 

wherein the plugs located at the central por- 
tion of the downstream end surface of the exhaust 
gas purification filter arc partial plugs, and the plugs 
located around the partial plugs are complete plugs 
for completely blocking the passage of the fluid. 

8. An exhaust gas purification filter according to claim 

3, 

wherein all the plugs located on the down- 
stream end surface of said exhaust gas purification 
filter are the partial plugs. 

9. An exhaust gas purification filter according to claim 
3, 

wherein the partial plugs represent at least 30 
% of all the plugs located on the downstream end 
surface of said exhaust gas purification filter. 

10. An exhaust gas purification filter according to claim 

3, 

wherein that area of the downstream end sur- 
face of said exhaust gas purification filter which is 
located within a curved line connecting the middle 
points of the lines connecting the center and the out- 
er periphery of the downstream end surface is de- 
fined as a central area, and the area located outside 
the particular curved line is defined as a outer pe- 
ripheral area, and 

wherein the partial plugs represent a higher 
percentage of the plugs in the central area than in 
the outer peripheral area. 



EP 1 219 794 A1 



DOCID: <EP 1218794A1_L> 



7 



EP 1 219 794 A1 



Fig.l 






a 




□I 



10— esQ 




11 



30 



19 



8' 



Fig.2 



11 

4 



L V A ^ ^ 



\ ^ v ^ \ v 



X 




t 



3Z] 



11 8 10 



Fi g.3 




88 11 



t ^ > -s ,, ^ V S v y 




8 



1 , j 



1 

EP 1 219 794 A1 




iDOCID: <EP 1219764A1J_> 



9 



EP 1 219 794 A1 



Fig.5(a) Fig. 5(b) 




MSDOCID: <EP 1219794A1_I_> 



10 



EP 1 219 794 A1 




Fig.9(a) 

(300 ,100 

□ SDSD 
□ □□ 




Fig. 9(d) 

->100 

□ □□□□ 

□ □□□□ 

□ □ □ &300 




Fig.9(b) 

10CK 

□ □□□□ 

□ □□□□ 



Fig. 9(e) 



100- 




300 



□cbnma 



□ □□□□ 




Fig.9(c) 

100- 

□ □□□□ 

^□□□&300 

Fig.9(f) 

300\ 100 

□□□tod] 



□ □□□□ 



MSDOCID: <EP 1219794A1_I_> 



12 



EP 1 219 794 A1 



Fig. 10 



95 







□ 










□ 


□ 


□ 




r 


MB 




r 




□ 




r 




r 





r 




Fig.12 




EP 1 219 794 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 13 0422 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wrth indication, where appropriate, 
of relevant passages 



US 4 464 185 A (TOMITA MASAHIRO ET AL) 
7 August 1984 (1984-08-07) 
* column 2, line 42 - column 3, line 4 * 
~ column 4, line 19 - column 4, line 32; 
figure 2 * 



GB 1 213 206 A (AUTOMOBILES M 
25 November 1970 (1970-11-25) 
* claims 1,2 * 



BERLIET) 



WO 00 50745 A (JOHNSON MAT THEY PLC 

:WINDAWI HASSAN (US)) 

31 August 2000 (2000-08-31) 

* page 2, line 13 - page 2, line 31; 

figure 2 * 



US 5 396 764 A (RAO VEMULAPALLI D N ET 
AL) 14 March 1995 (1995-03-14) 

* column 4, line 1 - column 4, line 42; 
figure 3 * 

US 4 276 071 A (0UTLAND ROBERT J) 
30 June 1981 (1981-06-30) 

* column 2, line 43 - column 2, line 56; 
figure 2 * 



The present search report has been drawn up tor all claims 



Place at seaich 

MUNICH 



Date of completion of the searcn 

28 February 2002 



Relevant 
to claim 



3-5,7 



1 



1,3 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



F01N3/022 
F01N3/031 
F01N3/2O 



3-5 



3-5 



TECHNICAL FIELDS 
SEARCHED <lnt.C!_7) 



F01N 



X 
Y 

A 

o 
p 



CATEGORY OF CITED DOCUMENTS 

partir-ularly -elevant it taken alone 
particularly * eleven I if combined With another 
cocumenl ol tne same categuy 
tpr.hnrJnQica hankground 
non-written cis closure 
irk»rm«dial«3 docum«mi 



xn miner 



Tatus, W 



T : theory or principle under iy'ng tiie invent on 
E : earlier patent document, but published on. or 

after the tiling a ate 
D : document ched ir the apnlication 
I : cfjsurnerit citud (u? othe- -easons 

& : member nl the sane pafeni family, corresponding 
d;>>urn*?nl 



EP 1 219 794 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 13 0422 



This annex lists the patent family members relating to the patent documents cited in the abcve-mentioned European search report. 
The members a:e as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of Information 

28-02-2002 





Patent document 






Publication 






Patent family 


Publication 




cited in search report 






date 






member (s) 


date 


lie 

us 


A a c a i n r 

4464185 


A 


07 


-08-1984 


JP 


57147415 A 


11-09-1982 












JP 


1027767 B 


30-05-1989 












JP 


58070814 A 


27-04-1983 


GB 


1213206 


A 


25 


-1 1-1970 


FR 


92420 E 


f)0_l 1 -IQfiQ 
\j<~> i ± x yuo 












FR 


92419 E 


08-11-1968 












FR 


87613 E 


15-04-1966 












FR 


1443886 A 


01-07-1966 












BF 


671050 A 


± ** Ul X7UU 












BF 


712304 A 


15-07-1968 












CH 


469900 A 


15-03-1969 












CH 


447718 A 


30-11-1967 












DE 


1751024 Al 


26-03-1970 












FS 


351845 Al 


16-12-1969 












FR 


2114236 A6 


30-06-1 Q7? 












GB 


1128661 A 


02-10-1968 












LU 


49751 A 


03-01-1966 












LU 


55707 A 


04-06-1968 












NL 


6514406 A 


06-05-1966 












NL 


6804036 A 


23-09-1968 












OA 


1847 A 


14-01-1970 












SE 


358008 B 


16-07-1973 












SE 


340463 B 


22-11-1971 












US 


3499269 A 


10-03-1970 


WO 


0050745 


A 


31- 


-08-2000 


AU 


2451200 A 


14-09-2000 












EP 


1153206 Al 


14-11-2001 












WO 






us 


5396764 


A 


14- 


-03-1995 


DE 


69503531 Dl 


27-08-1998 












DE 


69503531 T2 


19-11-1998 












EP 


0667445 Al 


16-08-1995 












ES 


2119309 T3 


01-10-1998 j 












US 


5519993 A 


28-05-1996 


us 


4276071 


A 


30- 


-06-1981 


CA 


1145269 Al 


26-04-1983 












DE 


3043996 Al 


19-06-1981 












FR 


2473113 Al 


10-07-1981 












GB 


2064361 A ,B 


17-06-1981 












JP 


56124418 A 


30-09-1981 
















j 





in 

S 
£ 

o 

a 



or For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



iDOCID: <EP 1219794A1 J_.> 



15 



•J 



r 



